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The HERA accelerator

Integrated Luminosity

Status: 1-July-2007
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This talk: Results from HERA-II running only
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Open Charm Production in DIS

e (k)
; ' L-’-’.I:._";}_'_{.:_'__-_: ep-Kinematics:
_EE'.'L " Js = 318 GeV (energy c.m.)
el 2=_q2 rraah
proton (P) & g Q?=-q?> (photon virtuality)
== x=xgy  (fraction of proton momentum

carried by the struck quark)

2 kinematic regimes :
Q? = 06GeV? : Photoproduction (yp)
Factorisation: Q? >16GeV? : Electroproduction (DIS)

oh= PDF ® M.E. ® FF
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Theory approaches for charm production

o expected to fail at some scale p?>>m,

Model for charm production in DIS and inclusive
charm meson production available : HVQDIS

Massless calculation (ZM-VFNS)
e massless charm as part of the proton will be compared
e not valid at threshold to data
o expected to work at HERA at large p;

Generalized mass calculation (GM-VFNS)
e massive at p?~m_.? and massless at p?»m_?
- no predictions for the final state in DIS (F,¢ only)
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Monte Carlo event generators

ehigher order contributions via parton showers
eparton evolution based on DGLAP equations

CASCADE

e only gluons in the proton

e un-integrated gluon density (k;)

e massive off-shell matrix element

e initial state parton showers to all orders
based on CCFM equations (P, only)

e final state parton showers a la Jetset

Hadronization via Lund String model (Jetset)
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K-+
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5<Q?%<100 GeV? 100<Q?%<1000 GeV?
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» Reasonably well described by NLO QCD
o different shapes in p, and n for Q*<100 GeV? for both PDF's
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,..,m..ﬁ_\Inclusive D** cross sections - Q?
(dilie)

D* production in DIS D* production in DIS
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» Reasonably well described by NLO QCD - albeit different shape
o RAPGAP fails to describe the data in full Q* range
o CASCADE vyields a better description
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Reconstruction of D* and D° mesons

(D° not from D**—D%*)

» Decay products originate from
reconstructed secondary vertex
with significance

Sxy=Lxy/c(Lxy) > 3 (D*)
> 1 (D)
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D* and D° mesons and selection
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Inclusive D cross sections - pr and N
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Inclusive Dcross sections - Q? and X
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Charm contribution to the proton

structure function

2
dc _ 27a,,

dxdQ?  Q*x

o Yrw] o
[Y+F2 _YFLJ with Y+:1+(1—y2)

+

visible inclusive D cross sections are converted to F,c via

O-vis

(exp) F,° (theory)

F,° (exp) =
> (X =0 (theory)

complication: visible range of detected D mesons covers

only ~ 30% of the phase space

—introduces model dependent extrapolation uncertainties
(more details see next talk by K. Lipka)
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ch in the NLO DGLAP scheme (HVQDIS)
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e Large scaling violations in F,c¢
e Data sensitive to the
gluon density in the proton

Karin Daum EPS 09, Krakow, July, 17th 2009 15



y
4
4
=

F.c¢ from HERA ams

H1 and ZEUS Combined PDF Fit

CcC
HERAF,

r — T Lp B e — T = o)
u Ll X=000003(x4% o H1HERA I (D*) 1 Y0 S
10— 1 0 HLHERA | (VTX) . g F . N
g x=000005(<4%) 22 iEe AT (DY 1< X = 0.00005, i=21 2 © HERAINCep(prel) =
s X=000007  ; ZEUSHERA | (D".D%D) | & 1060 X = 000008, i=20 O Fixed Target 2
10 0L : x4%)  ZEUS(rel) HERAIT: * % 4 X ¢ X =0.00013, i=19
E x=0.00013 ‘¢ 5« <D e 1 & F X = 0.00020, i=18 B HERAPDFO.2 (prel.)
i - x 4 1 HL(prel) HERAII: ] - x = 0.00032, i=17 (exp. uncert.)
10 %L - x=000018 (x4") g PR ] 105 X = 0.0005, i=16
E X = 0.0003 (x 4*) 3 F x = 0.0008, i=15
r . ] C x =0.0013, i=14
108 3 . x=000035 (x 4') = 1041 =0.0020, i=13
; . x=0.0005 (>< 413) ; E x =0.0032, i=-12
10 L - 12 _ x =0.005, i=11
x = 0.0006 (x 4'%) 1977 X = 0.008, i=10
of X = 0.0008 (x 41 1 F X=0013,i=9 a
10 “ 1, — L —-- X =0.02,i=8 a
E X = 0.001 (x 4 . \ =0032,i=7 g
f Here F,¢ ‘= : =
5 2 oss o x=005i6
10°F X = 0.0012 (x 4%) . e =t= Ea= eeeetet e i £
; x-omsx4y 1S Measured  oosmom—e—essesreesssseee oz 2
104; = 0.002 (x &) : CEo S RIREETS ——egeoeootog s oo X =013, i=4 %
E =0. E TR -. . SV
i - ] 1 i oo R . . TS x=018=3 &
10 37 A . x = 0.003 (x 46)5) 7 : X Ty xcomi2 g
g " X = 0.004 (x 4 1 i Rty ve £ ey ves I
2[ _ﬁ/n—r-"""?""' i 10 Ta X =040, i=1 o
10 ? ;k‘____n—-—‘:g"n' x= 0,006 {x4) é % §
i ) 1 LF _ >
10 L X = 0.008 (x 4°) ] 1020 : X=065,i=0 &
NLO QCD W a? g x=0012 - I =
- : x4 C o
1 ?_ CTEQ5F3 /szooz(x4l) 10-3\‘ | | \\\\H‘ | | \\\\\\‘2 | | \\HH‘ 3 | | \\\H\‘ 4 | | \\\\H‘ 5 | I I
GF T MRST2004FF3 . 005 | 1 10 10 10 10 10
X=0.
0F A2 | Q7 Gev?
C | L TR B L
2 3
1 10 10 10

?cev? F, scaling violations larger than in F,

Karin Daum EPS 09, Krakow, July, 17th 2009 16



Conclusions  ai= [ 2]

described by
e LO+PS Monte Carlo RAPGAP and CASCADE
e massive NLO calculation HVQDIS

e Charm contribution F,c¢ to the proton structure function
has been extracted
e F,c data cover a large part of the (x,Q?*) plane
accessible by inclusive F, measurements
e F,c¢ data will crosscheck the gluon density
e Scaling violations in F, significantly larger than in F,
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